Using the Implicit Association Test (IAT), recent experiments have demonstrated a strong and automatic positive evaluation of White Americans and a relatively negative evaluation of African Americans. Interpretations of this finding as revealing pro-White attitudes rest critically on tests of alternative interpretations, the most obvious one being perceivers' greater familiarity with stimuli representing White Americans. The reported experiment demonstrated that positive attributes were more strongly associated with White than Black Americans even when (a) pictures of equally unfamiliar Black and White individuals were used as stimuli and (b) differences in stimulus familiarity were statistically controlled. This experiment indicates that automatic race associations captured by the IAT are not compromised by stimulus familiarity, which in turn strengthens the conclusion that the IAT measures automatic evaluative associations.
optimistic finding, other research using indirect measures suggests that subtle and implicit forms of prejudice and discrimination remain pervasive (Crosby, Bromley, & Saxe, 1980; Fiske, 1998) . One explanation for the discrepancy between explicit and implicit attitudes is that explicit attitudes assessed by self-report measures may be more susceptible to self-presentation bias, whereas implicit attitudes captured by indirect measures may be less vulnerable to such influences. Even when self-presentation does not threaten the validity of the data, subtle forms of stereotypes and prejudice may be expressed unconsciously without perceivers' awareness or control Banaji, Hardin, & Rothman, 1993; Blair & Banaji, 1996; Fazio, Jackson, Dunton, & Williams, 1995; Greenwald, McGhee, & Schwartz, 1998; Wittenbrink, Judd, & Park, 1997 ; also see the Journal of Experimental Social Psychology, 33, special issue on unconscious prejudice and stereotyping).
Substantial progress has been made in uncovering implicit and automatic prejudice with the introduction of various indirect measures including the recently developed Implicit Association Test (IAT; Greenwald et al., 1998) . The IAT uses response latency to assess the relative strength with which attitude objects are associated with particular evaluations. In the IAT, subjects classify stimuli representing racial groups (e.g., Black and White faces) and evaluative attributes (e.g., pleasant and unpleasant words) using two designated keys. Subjects typically perform this task more quickly and easily when pleasant attributes share the same response key with White than Black stimuli and unpleasant attributes share the same key with Black than White stimuli Ottaway, Hayden, & Oakes, in press ). Even subjects who are told that the IAT measures undesirable racist attitudes and who explicitly self-report egalitarian attitudes find it difficult to control their biased responses (Kim & Greenwald, 1998) . In other words, IAT responses are considered automatic because they are expressed without intention or control (cf. Bargh, 1994; , although perceivers may become aware of the attitude object under scrutiny during the task.
Several researchers have demonstrated automatic race preference using the IAT Ottaway et al., in press ). However, the interpretation that IAT effects reveal automatic White preference rests critically on tests that rule out alternative explanations. Focusing on a potential measurement confound, one explanation argues that automatic race evaluations captured by this task may not reflect genuine White preference, but rather participants' greater familiarity with White names (e.g., Wendy, Brad) compared to Black names (e.g., Latisha, Malik) used in the task.
1 This explanation is consistent with findings showing that frequent exposure to (and hence increased familiarity with) previously neutral stimuli enhances self-reported preference for those stimuli (Zajonc, 1968) . If the IAT is to be regarded as a valid measure of automatic attitudes, it must first disentangle attitudes from the effects of stimulus familiar-ity. Such efforts are likely to have broad impact because of the growing usage of this measure as an indirect indicator of attitude.
Recently, Ottaway and colleagues examined the role of stimulus familiarity on automatic race attitudes using stimuli (Black, Hispanic, and White names) equated on self-reported familiarity and objective frequency. They found that White subjects expressed automatic preference for White over Black and Hispanic Americans even though name familiarity and frequency were controlled. The present experiment seeks to extend Ottaway et al.'s research by providing two additional and independent tests assessing the influence of stimulus familiarity on IAT responses.
In one IAT, racial groups were represented by pictures of nonfamous Black and White individuals instead of racially identifiable names previously used by Greenwald et al. (1998) and Ottaway et al. (in press) . Whereas Black and White names maybe differentially familiar to subjects, pictures of nonfamous Black and White Americans ought to be equally unfamiliar to all, thereby controlling for the effect of stimulus familiarity on automatic responses.
A second test of the role of stimulus familiarity was provided by another IAT in which name stimuli were used. Subjects' familiarity with these names was assessed separately and a statistical technique used to determine the magnitude of White preference when Black and White names were equally familiar. Taken together, the two IATs provide a unique contribution by measuring and manipulating stimulus familiarity with two techniques not used in previous research and, additionally, by examining the stability of race preference effects across different types of stimuli.
We predicted that subjects would associate positive attributes more quickly and easily with White than Black exemplars regardless of their familiarity with those exemplars. If obtained, the interpretation that these associations reveal automatic race attitudes can be offered on more secure empirical grounds. The potential influence of familiarity on automatic associations is also of broader interest because it may have implications for the measurement of attitudes using the IAT in other domains where familiarity may be a confound (e.g., academic and consumer preferences and attitudes toward other groups).
EXPERIMENT
Familiarity with Black-and White-American names was assessed first followed by two IATs that measured subjects' automatic race evaluations using picture and name stimuli. Name familiarity was operationalized as the speed and accuracy with which subjects recognized and differentiated real names (both Black and White) from pseudonames that served as control stimuli. Two tasks provided independent judgments of familiarity for each group (differentiation of Black vs pseudonames and White vs pseudonames).
If subjects are familiar with real names, they should be less likely to confuse them with pseudonames, thus producing fast reaction times on the real namepseudoname discrimination task. Because White names tend to be more familiar than Black names, differentiation of White names from pseudonames was pre-dicted to be more quick and accurate than differentiation of Black names from pseudonames. The difference in judgment speed between White name-pseudoname and Black name-pseudoname tasks provided a measure of relative familiarity with White versus Black names.
Design of the IAT
In the IAT, subjects classify target concepts (represented by Black and White exemplars) and attributes (represented by pleasant and unpleasant words) using two designated keys (see Fig. 1 ). Subjects typically perform this task quickly and easily when White and pleasant stimuli share the same response key or Black and unpleasant stimuli share the same key (abbreviated as White ϩ pleasant and Black ϩ unpleasant respectively; Step 3 of Fig. 1 ). In contrast, they perform the task more slowly and with greater difficulty for opposite combinations of stimuli (Black ϩ pleasant and White ϩ unpleasant;
Step 5 of Fig. 1 ). The difference in response latencies for pro-White (White ϩ pleasant and Black ϩ unpleasant) versus pro-Black trials (Black ϩ pleasant and White ϩ unpleasant) provides a measure of relative automatic preference for European-compared to AfricanAmericans. 2 The order of Steps 3 and 5 is counterbalanced across subjects.
FIG. 1.
Schematic description of the Implicit Association Test. The IAT procedure involved a series of five steps (numbered columns). The first two steps introduce target concepts (Black vs White) and attributes (pleasant vs unpleasant), each of which is assigned to a left or right response indicated by black circles. The third step combines the target and attribute classifications such that particular types of targets and attributes are mapped onto the same response key (e.g., White ϩ pleasant in Step 3). The fifth step recombines the target ϩ attribute classifications after reversing target responses in Step 4. Automatic preference for White Americans (i.e., the IAT effect) ϭ (RT for Black ϩ pleasant and White ϩ unpleasant combinations) minus (RT for Black ϩ unpleasant and White ϩ pleasant combinations).
Subjects
Seventy-five students (41 females, 34 males; 35 Caucasian, 22 Asian, 18 other ethnicities) enrolled in introductory psychology courses at the University of Washington participated in exchange for extra course credit.
Procedure
Explicit attitude measures. Five questionnaires assessing explicit race attitudes were administered first. These included: feeling thermometers, semantic differential scales, Modern Racism Scale (McConahay, Hardee, & Batts, 1981) , and Diversity and Discrimination scales (Wittenbrink et al., 1997) . Detailed descriptions of all explicit measures are provided by .
Name recognition. Next, two name-recognition tasks were administered on desktop computers equipped with Windows 95 operating systems.
3 These tasks, involving classification of White names vs pseudonames and Black names vs pseudonames, were completed in counterbalanced order. Real names were represented by eight typically White names (e.g., Wendy, Brandon) and eight typically Black names (e.g., Latoya, Malik) with an equal number of males and females in each category. In addition, 16 pseudonames (e.g., Lesir, Lucena) were created using two criteria: (a) all were easily pronounceable, and (b) none were obviously similar to real Black and White names. Moreover, none of the pseudonames appeared in the U.S. census, lending credence to the claim that they were false names. 4 Subjects were instructed to classify stimulus names as known versus unknown for a 16-trial practice block followed by a 32-trial data-collection block. Stimuli were presented sequentially and subjects' keypress response initiated the next trial. Incorrect classifications were followed by error feedback (the word "ERROR"). Different sets of pseudonames were used in the two tasks and counterbalanced across subjects.
IAT. Picture and name IATs were administered after explicit measures and name-recognition tasks had been completed. In the name IAT, race categories were represented by the Black and White names described above. The picture IAT used eight Black and eight White facial photographs acquired from the home page of a public university. Pictures maximized uniformity of dress (within sex) and facial expression (all targets were smiling). All pictures were 104 pixels wide, 132 pixels tall, and in 256-color grayscale format. Evaluative attributes included 16 words, 8 pleasant and 8 unpleasant (e.g., gentle, happy, disaster, and grief), selected from Bellezza, Greenwald, and Banaji (1986) .
In the IAT, stimuli appeared within a centered white window against a light-blue background. Names appeared in black uppercase letters and evaluative attributes in black lowercase letters. Reminder labels were positioned above the stimuli on the left and right side. These reminders read "WHITE" and "BLACK" for single target-classification blocks, "pleasant" and "unpleasant" for single attribute-classification blocks. Mixed target ϩ attribute blocks were also accompanied by appropriate labels (e.g., "Pleasant or BLACK" and "Unpleasant or WHITE"). Incorrect classifications were followed by error feedback (i.e., the word "ERROR"). Summary feedback was provided at the end of each block informing subjects about their average response latency and percentage of errors for that block.
All practice tasks in the IAT were administered in five blocks of 32 trials each. Data-collection tasks consisting of combined target ϩ attribute classifications were administered in four blocks of 33 trials each. Within each block, stimuli were randomly selected without replacement and no more than two consecutively presented stimuli belonged to the same category. Further details about the IAT procedure are provided by Greenwald et al. (1998) .
Each picture and name IAT included two within-subjects factors: (a) IAT combinations (Black ϩ pleasant vs White ϩ pleasant) and (b) Type of IAT (picture vs name). In addition, two between-subjects counterbalancing factors were also included: (a) Order of IAT combinations (Black ϩ pleasant first vs White ϩ pleasant first) and (b) Order of IATs (name IAT first vs picture IAT first).
Results

Data preparation.
To correct for anticipatory responses and momentary inattention, latencies less than 300 ms and greater than 3000 ms were recoded as 300 and 3000 ms respectively for name-recognition tasks and IATs. Latencies were log transformed to normalize the distribution.
IAT. IAT effects were computed separately for name and picture tasks by subtracting the mean latency for White ϩ pleasant and Black ϩ unpleasant blocks (pro-White stimulus combinations) from the mean latency for Black ϩ pleasant and White ϩ unpleasant blocks (pro-Black stimulus combinations). Thus, positive difference scores indicate stronger pleasant associations with White compared to Black and stronger unpleasant associations with Black compared to White.
We predicted that both IATs would reveal substantial automatic preference for White Americans such that pleasant attributes would be associated more quickly and easily with White than Black stimuli and unpleasant attributes with Black than White stimuli. As predicted (see Fig. 2 ), both picture and name IATs revealed significantly faster response latencies when White exemplars were associated with pleasant attributes and Black with unpleasant than for opposite combinations of stimuli (average IAT effect ϭ 111 ms; d ϭ .93; F(1, 63) ϭ 96.45, p ϭ 10 Ϫ14 ). The magnitude of the White preference effect was significantly larger for the name IAT than the picture IAT (IAT effects ϭ 140 vs 81 ms; ds ϭ .93 vs .53; F(1, 63) ϭ 17.91, p ϭ 10 Ϫ5 ). 5 Taken together, these findings demonstrated automatic White preference using both picture and name stimuli. Furthermore, the data revealed race bias even when pictures of unfamiliar Black and White individuals were used as stimuli, demonstrating that differential stimulus familiarity did not produce the obtained race bias effect.
Name recognition. A relative name-recognition score was computed for each subject by subtracting the mean latency (or error rate) in the White namepseudoname condition from that in the Black name-pseudoname condition. As expected, subjects were significantly faster at differentiating White names from pseudonames than Black names from pseudonames (mean latencies ϭ 711 vs 928 ms; difference ϭ 217 ms; F(1, 71) ϭ 279.66, p ϭ 10 Ϫ26 ). They were also more accurate at distinguishing White names from pseudonames than Black names from pseudonames (mean errors ϭ 3% vs 18%; difference ϭ 15%; F(1, 71) ϭ 110.95, p ϭ 10 Ϫ16 ). Additional analyses were conducted to buttress the argument that slower responses in the Black name-pseudoname than White name-pseudoname task were produced by subjects' unfamiliarity with real Black names rather than greater objective similarity between Black names and pseudonames than between White names and pseudonames. If stimulus similarity was responsible for slow latencies in the Black-pseudoname task, then those latencies ought not to be correlated with another task in which Black names were contrasted with clearly dissimilar stimuli (e.g., the Black-White practice task in the IAT). Following the same logic, if stimulus dissimilarity had produced faster latencies in the White name-pseudoname task, then those latencies ought to be correlated with another 5 Also, response latencies were faster in the picture than name IAT, F(1, 63) ϭ 27.42, p ϭ 10 Ϫ6 .
FIG. 2. Automatic associations (in milliseconds)
: IAT combinations by Type of stimuli. IAT effect (in milliseconds) ϭ (Black ϩ pleasant and White ϩ unpleasant) minus (White ϩ pleasant and Black ϩ unpleasant) combinations. Name IAT effect ϭ 140 ms (d ϭ .93) and Picture IAT effect ϭ 81 ms (d ϭ .53). The analysis of variance was conducted using log-transformed response latencies. However, untransformed response latencies are presented to help interpretations. task in which White names were contrasted with clearly dissimilar stimuli (e.g., Black-White practice IAT task). However, partial correlations revealed that the Black-White IAT task was significantly correlated with both Black namepseudoname (r ϭ .32, p ϭ .005) and White name-pseudoname tasks (r ϭ .53, p Ͻ .0009) even after controlling for general individual differences in responding as assessed by the pleasant-unpleasant practice task. These correlations do not support the similarity alternative.
Regression analyses. The relationship between name familiarity and automatic race preference was examined using a regression analysis technique similar to one developed by Greenwald, Klinger, and Schuh (1995) . If automatic White preference was produced by greater familiarity with White names, then the magnitude of the IAT effect should be nonsignificant when White and Black names are equally familiar. However, if race preference was not completely produced by greater familiarity with White names, then the magnitude of the IAT effect should remain significant when both types of names are equally familiar.
In the regression analysis, relative recognition of White versus Black names was used as an independent variable to predict the magnitude of the IAT effect. In Fig. 3 , equal familiarity with Black and White names is represented by x coordinate ϭ 0 and the magnitude of the IAT effect for equally familiar race stimuli is represented by the y intercept of the regression line. The regression
FIG. 3.
The relationship between relative recognizability of racial names and automatic associations (IAT effect). The y intercept (i.e., IAT effect) ϭ 92 ms; t ϭ 2.69, p Ͻ .009; slope ϭ .27, t ϭ 2.36, p ϭ .02. For name recognizability, larger numbers indicate faster recognition of White compared to Black names. This regression analysis was conducted using log-transformed response latencies. However, untransformed response latencies are presented to facilitate interpretation. Regression line is bounded by 95% confidence intervals.
technique also examined whether the IAT effect changed systematically as White names became more recognizable than Black names (i.e., when x Ͼ 0), which is represented by the slope of the regression line.
As shown in Fig. 3 , a significant IAT effect was obtained when Black and White names were equally recognizable. This finding is indicated by a significantly positive y intercept ( y intercept ϭ 92 ms, t ϭ 2.69, p ϭ .009). Moreover, increased recognizability of White names compared to Black names produced a modest corresponding increase in the magnitude of the IAT effect (slope ϭ .27, t ϭ 2.36, p ϭ .02).
6
Explicit measures. For semantic differential and thermometer measures, difference scores were computed by subtracting ratings of Black from White Americans, such that higher scores indicated relative preference for White over Black. Table 1 presents correlations between explicit and implicit measures. The five explicit measures formed a cluster accounting for all correlations greater than .50 (average r ϭ .51). By contrast, the average correlation between explicit and implicit measures was r ϭ .12. Specifically, correlations between explicit attitude and belief questionnaires (MRS, Diversity and Discrimination scales) and the IATs were nonsignificant (average r ϭ .02). However, correlations among feeling thermometers, semantic differential scales, and IATs (all of which 6 For two reasons, the Black-White practice task from the IAT is not an appropriate substitute for the real-name-pseudoname discrimination task in the regression analysis. First, the Black-White practice task cannot statistically represent a scenario in which Black and White names are equally familiar because subjects' reaction times on this task have no absolute zero point. Second, the Black-White practice task also does not provide an accurate test of how the IAT effect changes (typically captured by the slope of the regression line) when Black names are perceived to be less familiar than White names. This is because the speed with which subjects recognize Black names in that practice task is inherently confounded with the speed with which they recognize White names. By contrast, the real-name-pseudoname discrimination tasks provide a better indirect measure of name familiarity because they are not susceptible to the two problems mentioned above. assessed differential evaluations of race) were small but significant (average r ϭ .27). The overall correlation between implicit and explicit attitude measures (average r ϭ .12) is consistent with previous research (e.g., Devine, 1989; Dovidio et al., 1997; Fazio et al., 1995; Greenwald et al., 1998 ; but see Lepore & Brown, 1997; Wittenbrink et al., 1997) . For instance, Greenwald et al. (1998) found race IATs to be correlated at r ϭ .13 with feeling thermometers and r ϭ .21 with semantic differentials. Using the same measures we found similar correlations (rs ϭ .23 and .24, respectively).
DISCUSSION
Automatic Associations Reveal White Preference Regardless of Familiarity with Race Stimuli
The reported experiment examined whether automatic White preference emerges from greater familiarity with stimuli representing European-than African-Americans. Differential familiarity had provided a viable alternative interpretation of previous research attempting to measure attitudes using the IAT. The present findings refute the familiarity explanation by demonstrating automatic White preference even when subjective familiarity with Black and White exemplars is equated.
Besides this experiment, the influence of stimulus familiarity on automatic evaluations has also been addressed by other research providing converging evidence that stimulus familiarity does not necessarily produce automatic liking. For instance, Ottaway et al. (in press) demonstrated that Caucasian subjects expressed automatic preference for European-over African-and HispanicAmericans even when the familiarity and frequency of all race stimuli were controlled. Likewise, Rudman, Greenwald, Mellott, and Schwartz (1999) showed that Americans exhibited greater automatic liking toward unfamiliar American than familiar Russian presidents. When automatic attitudes toward academic disciplines (e.g., mathematics) was examined, Nosek, Banaji, and Greenwald (1998) found that familiarity with math-related stimuli did not necessarily produce liking for the discipline. Specifically, they obtained predictable sex differences in attitudes toward mathematics, especially when mathematics was contrasted with unfamiliar places in the IAT. That is, women favored unfamiliar places over mathematics, whereas men favored mathematics over unfamiliar places; however, both sexes liked mathematics less than the humanities. Finally, when attitudes toward flowers and insects were examined, subjects expressed strong automatic preference for flowers over insects even when both types of stimuli were selected to be equally frequent and presumably equally familiar (Ottaway et al., in press ). These data, together with our findings, suggest that the IAT can detect individual differences in automatic attitudes independent of subjective familiarity with specific stimuli.
To emphasize the extent to which the familiarity explanation has been addressed, we also briefly mention another experiment in which the familiarity explanation was challenged in a different way (Dasgupta, McGhee, Greenwald, & Banaji, 1999) . In this experiment the frequency of Black and White names was manipulated across four IATs to test whether automatic White preference emerges from frequent exposure to, and hence greater familiarity with, White stimuli. Name-frequency data were obtained from the Internet and their validity verified using name frequencies from the 1990 U.S. census. In addition to objective frequencies, subjective frequency ratings were also obtained for the same stimuli. In all, this study employed three measures of stimulus frequency (Internet-based, census-based, and frequency ratings) in order to provide a stringent test of the influence of stimulus frequency on automatic race attitudes. Contrary to the frequency explanation, a substantially stronger White preference effect was obtained when the frequency of Black and White names were controlled than when popular White and rare Black names were contrasted. By manipulating stimulus familiarity across several IATs, this study revealed yet again that stimulus familiarity does not provide a viable alternative explanation for the race IAT effect.
Converging Evidence from Pictorial and Name Stimuli
Our prediction that automatic race evaluations reveal underlying attitudes was also supported by agreement between picture and name IATs. As predicted, even when name stimuli were replaced with equally unfamiliar Black and White faces, strong pro-White attitudes were revealed. The magnitude of race preference observed across the picture and name IATs was substantial (average d ϭ .73).
Although both pictures and names revealed similar attitudes, the effect was larger for names than pictures (average ds ϭ .93 vs .53). This difference may have occurred for several reasons. First, faster latencies in the picture IAT suggest that pictures are easier to process than words, which reduces task difficulty. There is some indication that as the difficulty of the IAT decreases, so does the magnitude of the obtained IAT effect (Greenwald, 1999) . Second, because the picture IAT required responses to both pictures and words, switching from one processing mode to another (e.g., picture to word) may have attenuated the automatic effect (cf. Park & Gabrieli, 1995; Sperber, McCauley, Ragain, & Weil, 1979) . Third, our pictures depicting well-dressed attractive Black individuals may have increased the accessibility of a favorable Black subtype (e.g., young professionals; cf. Devine & Baker, 1991) and reduced the magnitude of White preference. Despite the effect size difference between name and picture IATs in the present research, it is important to underscore that both tasks revealed substantial pro-White attitudes.
Although research on beliefs and attitudes has usually depended on direct or self-report measures, techniques such as the IAT and similar methods providing indirect assessments of attitude strength may be necessary to examine socially sensitive attitudes. Ruling out the IAT's vulnerability to stimulus familiarity strengthens the argument that automatic associations captured by this technique represent underlying attitudes and can supplement traditional measures of race attitudes.
